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@ Color image forming apparatus. 



@ A color image forming apparatus comprising: 
an input device for inputting image signals denoting 
a plurality of color components; an under color pro- 
cessing device for processing the under colors of 
the image signals denoting a plurality of the color 
^ components supplied by the input device; an image 
^ forming device for forming images in response to 
^ the image signals denoting a plurality of the color 
^ components, which have been processed by the 
^ under color processing device, and image signals 
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denoting the under colors by using coloring agents 
which correspond to a plurality of the color compo- 
nents and the under colors, the coloring agents, 
which correspond to the under colors, having gloss- 
iness lower than that of the coloring agents which 
correspond to a plurality of the color components; 
and a control device for controlling the glossiness of 
the image formed by the image forming device by 
controlling the quantity of process of the under col- 
ors processed by the under color processing device. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a color image 
fornning apparatus for fornning a color image by 
mixing a plurality of coloring agents. 

Related Background Art 

Hitherto, a conventional electrophotographic 
color image forming apparatus forms a color image 
by a method comprising the steps of: a latent 
image forming process in which a color image, the 
color of which has been decomposed into four 
colors, that is, yellow, magenta, cyan and black, is 
exposed and formed on the surface of an Image 
carrier such as a photosensitive drum, which has 
been uniformly charged, by a laser beam serving 
as an exposure means according to the present 
invention; a development process for developing 
the latent image formed on the photosensitive 
drum into a toner image (a visible image); a trans- 
fer process for transferring the toner image formed 
on the photosensitive drum to the surface of re- 
cording paper; and a fixing process for fixing the 
toner image formed on the recording paper. 

For example, an electrophotographic color 
copying machine serving as an application exam- 
ple of the color image forming apparatus according 
to the present invention reads an original color 
image while decomposing the color into three col- 
ors, that is, red (R), green (G) and blue (B) and 
they are color-converted into CMY density signals, 
which are the complementary signals of RGB so 
that a color signal of the substractive mixture type 
which uses toner is obtained. 

Usually, a black (BK) signal is formed in addi- 
tion to the YMC density signals so that the image 
is formed by using color toners of four colors, that 
is, yellow, magenta, cyan and black. That is, the 
black toner is used to perform the under color 
removal in which black realized by toner is em- 
ployed in place of black obtained from the YMC 
three-color mixture. When the under color removal 
is performed by using the black toner, it is consid- 
ered that the following effects can be obtained: 

(1) The density reproducibility in the high den- 
sity image portion can be improved. 

(2) The color reproducibility in colorless image 
region can be stabilized. 

(3) The sharpness of the image can be im- 
proved. 

(4) The running cost can be reduced because 
the quantity of the consumption of the toner can 
t^e reduced. 

In order to further improve the above-described 
effects (1), (2) and (3), a method has been ordinar- 
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ily employed in which the black toner Is made to 
form the uppermost layer of the formed image. 

On the other hand, in a office, a color copying 
machine has been used not only to copy a color 

5 original document but also used to copy a white 
and black image. Therefore, the color copying ma- 
chine must have the function as the conventional 
white and black copying machine and as well as 
excellent cost performance. Therefore, the toner for 

10 the conventional white and black copying machine 
is sometimes used because of its advantage of the 
low cost in comparison to that of the color toner. 

However, there arises a problem In that, when 
the black toner for the white and black copying 

76 machine is used in the color copying machine in 
such a manner that it is placed at the uppermost 
layer of the formed image, the glossiness of the 
surface of the color region and that of the colorless 
region become different from each other on the 

20 same image and thereby a person who observes 
the image feels strange. 

For example, when a full color human figure or 
an image of a fruit as shown in Fig. 22 is color- 
reproduced in such a manner that the skin (Y + 

26 M), the clothes (Y), an apple (M + Y) and a muscat 
(C + Y) are respectively reproduced by using the 
color toners, the surface of each of the images 
formed by the above-described color toners dis- 
plays a high glossiness. However, the images of 

30 the hair, the pupil of the eye and the eyebrow 
formed by the black toner display insufficient 
glossiness. As a result, the glossiness of each of 
the color regions and that of each of the colorless 
regions become different from one another at the 

35 surface thereof. In particular, since a severe evalu- 
ation is usually made about the image of a human 
figure, the quality of the image becomes unsatis- 
factory for a user. 

The reason why the above-described uneven 

40 glossiness takes place will now be described brief- 
ly. It is preferable that the toner has a low melting 
point (140 to 150* C) so as to be dissolved and 
mixed with other color toners in order to improve 
the color reproducibility of a color image. On the 

45 other hand, a black toner for use in a conventional 
white and black copying machine is arranged to 
possess a high melting point (180 to 190*C) for 
the purpose of raising the copying speed and im- 
proving the durability because of its high frequency 

50 in use. 

Therefore, although the color toners can be 
dissolved by heat in the fixing process in which the 
toners are fixed to a recording paper sheet, the 
black toner cannot be satisfactorily dissolved. As a 

55 result, the colorless black toner image regions in- 
volve uneven portions on their surfaces in a micro- 
scopic view. Therefore, light made incident upon 
the paper surface can be diffused and reflected. 
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causing the glossiness of the surface of the Image 
to be deteriorated. On the other hand, the surface 
of the innage region formed by the color toners is 
smooth enough to regularly reflect light made in- 
cident upon the surface of the paper. As a result, 
the above-described region displays excellent 
glossiness. 

Hitherto, there has been suggested a method 
of changing the glossiness of a formed image in 
such a manner that the temperature of the fixing 
roller is changed. Another method has been dis- 
closed in which the speed of the fixing roller is 
changed. 

Each of the above-described two methods is 
arranged in such a manner that the heating value 
to be given to the toner is changed to adjust the 
degree at which the toner is melted so as to 
change the surface condition of the image. Thus, 
the glossiness is changed. 

However, the above-described methods are 
necessarily arranged in such a manner that the 
essential factors for forming the image, such as the 
color mixture characteristics and fixing characteris- 
tics, are changed undesirably. Therefore, an image 
exhibiting excellent quality cannot be obtained be- 
cause the glossiness, the color tone and adhesive 
force can be changed. Furthermore, since the fix- 
ing process is performed in a state where the fixing 
conditions are not suitable for the life of the fixing 
roller, the fixing roller can easily be deteriorated. 

The conventional full color copying machine 
has been arranged in such a manner that the 
melting points of the magenta, cyan, yellow and 
black toners are made to be closer to one another 
as much as possible to prevent the undesirable 
change in the glossiness of one color. 

However, the melting point of the black toner 
for use in the above-described conventional color 
copying machine is lower than that of the toner for 
use In the ordinary monochromatic copying ma- 
chine. Therefore, the glossiness of the black image, 
for example, that of a black line image such as a 
black character, Is raised excessively. Therefore, 
there arises a problem in that the formed Image 
cannot easily be recognized depending upon the 
way of placing the light source for use to observe 
the formed image. 

Furthermore, In a full color copying machine or 
the like, the four color decomposition algorithm for 
obtaining chromaticity (color tone) required by a 
user has different optimum value which is deter- 
mined depending upon the type and the char- 
acteristics of the recording medium such as the 
surface flatness, the chromaticity and the whiteness 
of the recording medium and as well as a fact that 
the recording medium is used to form a transparent 
image or a reflected image. Therefore, images ex- 
hibiting high quality cannot always be obtained 



regardless of the type of the recording medium. 
Furthermore, in order to obtain an image 
(hereinafter called an "OHP image") for use in an 
over head projector, the image must have high 

5 transparency. Accordingly, there arises a problem 
in that, if the transparency of each of the toner 
images is different depending upon the hue, any 
means capable of overcoming this fact must be 
provided in order to obtain an image exhibiting 

10 high quality. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
75 a color image forming apparatus capable of over- 
coming the above-described problems. 

Another object of the present invention is to 
provide a color image forming apparatus capable of 
forming a glossy image while using cheap coloring 
20 agents. 

Another object of the present invention is to 
provide a color image forming apparatus capable of 
forming an image having desired glossiness by 
adjusting the quantity of a coloring agent of a 
25 predetermined color. 

Another object of the present invention is to 
provide a color Image forming apparatus capable of 
forming an image exhibiting high quality by chang- 
ing the glossiness of the image in accordance with 
30 the tone image region and the line image region. 

Another object of the present invention is to 
provide a color Image fomnlng apparatus capable of 
always stably forming a color Image by determin- 
ing the algorithm for converting the original image 
35 into image signals for each color In accordance 
with the characteristics of the recording medium. 

Another object of the present invention is to 
provide a color image fomning apparatus capable of 
forming an image having desired glossiness by 
40 performing an image forming process in which a 
coloring agent having low glossiness is used before 
an image forming process In which a coloring 
agent having high glossiness is used is performed. 
Other and further objects, features and advan- 
45 tages of the invention will be appear more fully 
from the following description. 

BRIEF DESCRIPTION OF DRAWINGS 

50 Fig. 1 illustrates the characteristics of the vis- 
cosity depending upon the temperature of a 
toner for use in an embodiment of the present 
invention: 

Fig. 2 Is a schematic cross sectional view which 
55 illustrates the internal structure of an embodi- 
ment of an image forming apparatus according 
to the present Invention; 

Fig. 3 is a block diagram which illustrates a 
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processing circuit for processing innage signals; 
Rgs. 4A to 4E illustrate rates of black color 
generation for output images; 
Rg. 5 illustrates change in the glossiness of an 
output image depending upon the rate of black 
color generation; 

Rg. 6 illustrates UCR characteristics when the 
rate of black color generation is linearly changed 
with respect to the color density; 
Rg. 7 illustrates UCR characteristics when the 
rate of black color generation is non-linearly 
changed with respect to the color density; 
Rg. 8 is a block diagram which illustrates an 
image signal processing circuit according to a 
second embodiment of the present invention; 
Rg. 9 illustrates an example of separating an 
image region of an original document; 
Rg. 10 illustrates an example of a matrix for 
discriminating the character and line images; 
Rg. 11 is a block diagram which illustrates an 
image signal processing circuit according to a 
sixth embodiment of the present invention; 
Rg. 12 illustrates an example of tone char- 
acteristics according to the sixth embodiment of 
the present invention; 

Rg. 13 illustrates an example of the separation 
of the original document region according to a 
seventh embodiment of the present invention; 
Rg. 14 is a block diagram which illustrates an 
image signal processing circuit according to a 
seventh embodiment of the present invention; 
Rg. 15 is a block diagram which illustrates the 
basic structure of an eighth embodiment of the 
present invention; 

Rg. 16 is a block diagram which illustrates an 
image signal processing circuit according to the 
eighth embodiment of the present invention; 
Rg. 17 is a graph which illustrates an example 
of output characteristics of the UCR calculator 
shown in Fig. 16; 

Rg. 18 is a plan view which illustrates the sche- 
matic structure of an essential portion of the 
image forming apparatus according to another 
embodiment of the present invention; 
Rg. 19 is a cross section structural view which 
illustrates an embodiment of a color image for- 
ming apparatus; 

Rgs, 20A and 20B illustrate a state in which 
colors of formed images are mixed with each 
other after a color image has been formed; 
Rg. 21 is a cross sectional structural view which 
illustrates another embodiment of the color im- 
age forming apparatus; and 
Rg. 22 illustrates the glossiness of a formed 
image after a color image has been formed. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 
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Preferred embodiments will now be described. 
According to this embodiment, a magenta 
toner was employed which was composed of 100 
parts by weight of polyester main binder, 4 parts 

5 by weight of C.I. solvent red 49 serving as a 
pigment, 0.7 parts by weight of C.I. pigment red 
122 serving as a dyestuff. 4 parts by weight of a 
charge controller and an additive. A cyan toner was 
composed of 100 parts by weight of polyester main 

10 binder, 5 parts by weight of phthalocyanine pig- 
ment, 4 parts by weight of a charge controller and 
an additive. A yellow toner was composed of 100 
parts of polyester main binder, 5 parts by weight of 
C.I. pigment yellow 17, 4 parts of a charge control- 

75 ler and an additive. A black toner is composed of 
100 parts by weight of polyester main binder, 60 
parts by weight of a magnetic material, 2 parts by 
weight of a charge controller, 3 parts of a fixing 
agent and an additive. 

20 A fixing apparatus comprised of a pair com- 

posed of a fixing roller made of silicone rubber and 
a pressure roller arranged in such a manner that 
silicone rubber is coated with fluororubber. The 
temperature of the surface of the roller was made 

25 tobelSO'C. 

The temperature and the viscosity characteris- 
tics of the above-described magenta toner, cyan 
toner and the yellow toner were arranged as des- 
ignated by a continuous line of Fig. 1. The tem- 

30 perature and the viscosity characteristics of the 
black toner were arranged as designated by a 
dashed line of Fig. 1 . 

The softening point of the toner according to- 
this embodiment was made to be a temperature at 

35 which the viscosity was made to be 10^ poise. 

The melting point of the magenta, the cyan and 
the yellow toners was 110*C, while that of the 
black toner was 1 35 • C. 

Fig. 2 is a cross sectional view which schemati- 

40 cally illustrates the structure of an embodiment of a 
full color copying apparatus according to the 
present invention. 

Referring to Fig. 2, an original document 11 is 
exposed to light of an exposure lamp 9 so that 

45 reflected light from the same is imaged on an 
image sensor 10 comprising, for example, a CCD. 
The image sensor 10 has red, green and blue color 
filters fitted thereto so that red, green and blue 
image signals are transmitted. The image signals 

50 are then converted into image signals correspond- 
ing to cyan, yellow, magenta and black by a circuit 
to be described later. 

The surface of the photoconductive photosen- 
sitive drum 1 is exposed to a laser beam emitted 

55 from a laser beam scanner 2 and modified in 
accordance with each image signal. A latent image 
formed on the surface of the photosensitive drum 1 
is sequentially developed by a development device 

5 
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3 by C (cyan), M (magenta). Y (yellow) and BK 
(black) toners. The toner images obtained by the 
development process are sequentially transferred 
to the surface of a recording medium 14 elec- 
tostatically absorbed/secured to the surface of a 
transfer drum 4. Then, the above-described record- 
ing medium 14 is separated by a scraping claw 17 
before it is exhaust onto the surface of an exhaust 
tray 19 after it has passed through a conveyance 
belt 18 and a fixing roller 8. 

Referring to Fig. 2, reference numeral 3BK 
represents a black image developer, 3Y represents 
yellow image developer, 3M represents a magenta 
image developer and 3C represents a cyan image 
developer. Reference numeral 5 represents a 
cleaner 6 represents a primary charger, 7 repre- 
sents a transfer charger, 12 represents a pre-expo- 
sure lamp and 13 represents a discharger. 

Fig. 3 is a block diagram which illustrates an 
image signal processing circuit for forming a digital 
full color image. 

R (red), G (green) and B (blue) image bright- 
ness signals (RGB brightness signal) read by a 
CCD 21 (which corresponds to the element 10 
shown in Fig. 2) are subjected to a process in 
which scatter between the light receiving cells 
(between pixels) is corrected by a shading correc- 
tion circuit 22. 

Then, a LOG conversion circuit 23 converts the 
RGB brightness signals supplied from the shading 
correction circuit 22 into C (cyan), M (magent) and 
Y (yellow) image density signals. 

In a UCR (Under Color Remova) circuit 24 to 
which the image density signals are supplied from 
the LOG conversion circuit 23, a process is per- 
formed in which a black component formed by 
mixing the C, M and Y toners is replaced by the 
BK (black) toner in a case of a low brightness 
color, that is, in a case of a color signal inclined 
toward black. The above-described UCR process is 
also called "black color generation". 

The UCR circuit 24 enables the quantity of the 
toner to be reduced and reproducibility of a pure 
black image which cannot easily be obtained by 
mixing C, M and Y to be improved by using the 
exclusive black (BK) toner. 

A masking circuit 25 which receives the C, M, 
Y and BK signals supplied from the UCR circuit 24 
converts the C, M, Y and BK signals to adapt to the 
color reproduction characteristics of the printer. 
Furthermore, a look-up (LUT) table 26 comprising a 
ROM converts the same to adapt to the tone char- 
acteristics of the printer. Then, a pulse width modu- 
lation (PWM) circuit 27 converts them into pulse 
width signal which correspond to the density for 
expressing the density by an area tone method. 
The pulse width signal thus-formed is supplied to a 
laser drive 28 so that the surface of the photosen- 



sitive drum is scanned and exposed to the laser 
beam. As a result, the latent image is formed. 
Furthermore, the UCR circuit 24 receives a gloss- 
iness selection signal supplied from a CPU 
5 (omitted from illustration) so that the quantity of 
UCR to be perfomned in the UCR circuit 24 is 
controlled, the glossiness selection signal being a 
signal transmitted from the CPU in response to a 
command issued from a manipulating portion 
10 (omitted from illustration). 

Then, the latent images are developed by the 
corresponding color toner development devices 
which con-espond to the color latent images In 
accordance with a conventional electrophotography 
15 process. The color toner images are transferred to 
the surface of the recording medium in a multiplied 
manner before the transferred Images are fixed so 
that a full color image is formed. 

According to this embodiment, the rate of black 
20 color generation in the UCR process is adjusted by 
using the above-described toners, the fixing de- 
vices and the image processing means so that the 
glossiness of the image formed on the recording 
medium is changed. Furthermore, the fixing device 
25 composed of a pair of rollers is used to perform 
fixing under the same condition. 

Fig. 4A illustrates the level of the density sig- 
nals for a pixel of the original document after it has 
been LOG-con verted. 
30 Fig. 4B Illustrates the level of the density sig- 

nals which has been subjected to 50%-black color 
generation (the UCR process). The glossiness of 
the full color image formed on the recording me- 
dium after It has been subjected to the black color 
35 generation at the above-described rate shown in 
Fig. 4B was 33% under the fixing condition accord- 
ing to this embodiment. Furthermore, the gloss- 
iness of the full color image formed on the record- 
ing medium after it has been subjected to the black 
40 color generation at a rate of 25% shown In Fig. 4C 
was 54%. In addition, the glossiness of the full 
color Image formed on the recording medium after 
it has been subjected to the black color generation 
at a rate of 75% shown in Fig. 4D was 11%. The 
45 above-described phenomenon can be considered 
that the black toner which forms the final layer, In 
accordance with its quantity, adjusts the glossiness 
of each of the other three color toners because the 
black toner has higher softening point than those of 
60 the other three toners. According to this embodi- 
ment, the above-described three points were se- 
lected to determine the rate of black color genera- 
tion. However, it can be gradually adjusted by 
determining the rate of black color generation as 
55 shown in Fig. 5. According to the above-described 
image forming apparatus, a glossiness required by 
a user can be set while maintaining the degree of 
fixing and the color grade. In addition, the deterio- 
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ration in the fixing roller can be prevented and 
thereby an excellent image can be obtained. In 
order to obtain the above-described effect, it is 
preferable that the softening point of the black 
toner be higher than that of each of the other three 
color toners by 10* C or more. 

When the conventional UCR process (the rate 
of black color generation of 100%) as shown in Fig. 
4E is performed, a rough image can be formed if a 
black toner having a small glossiness Is used. 
However, by reducing the quantity of the rate of 
black color generation, the portion of the black 
image formed by the Y, M and C toners can be 
increased and thereby an image exhibiting suffi- 
cient glossiness can be formed. 

Then, a second embodiment of the present 
invention will now be described. 

According to this embodiment, the toner fixing 
device and the image processing means according 
to the first embodiment are used. Furthermore, a 
glossiness meter is used for the purpose of reading 
the glossiness of the original image region at the 
time of reading the original document. Then a CPU 
adjusts the rate of black color generation in accor- 
dance with the measured value of the glossiness. 
The rate of the black color generation is selected 
from the glossiness of the output image shown in 
Fig. 5. As a result, the same glossiness as that of 
the original document can be reproduced so that 
an image further like the original document can be 
formed in comparison to the case where the gloss- 
iness is simply selected. The above-described 
method may, of course, be employed together with 
the function of selecting the glossiness. As a result, 
the glossiness of the original document can be 
reproduced and a further excellent image quality 
can be obtained. 

Then, a third embodiment of the present inven- 
tion will now be described. 

According to this embodiment, the toner the 
fixing devices and the image processing means are 
employed and the rate of the black color genera- 
tion in the UCR process is adjusted by the density 
of the color. 

Fig. 6 illustrates an example of the rate of the 
black color generation in the UCR process. 

The axis of abscissa stands or the minimum 
level value of the C, M and Y density level after the 
LOG conversion. According to this embodiment, 
the levels are sectioned in units of 8 bits. 

The axis of ordinate stands for the percentage 
of the rate of the black color generation with re- 
spect to the above-described level. In the case 
shown in Fig. 6, the rate of black color generation 
is made to be constant regardless of the density of 
the color. Furthermore, the glossiness can be 
changed by changing the rate of the black color 
generation. 
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However, if the rate of black color generation is 
linearly determined as described above, the repro- 
ducibility of the color displaying high lightness and 
as well as a low saturation is deteriorated due to 
5 mixing of the BK toner. 

Fig. 7 illustrates the UCR characteristics re- 
alized by non-linearly determining the rate of black 
color generation. 

The rate of black color generation is made to 
10 be low in a region in which the density level is low 
in such a manner that the rate of black color 
generation is determined in accordance with the 
following equation according to this embodiment: 

75 Dbk = K X Dm,n2 

where Dbk is the BK density level, K is a 
coefficient and Dmin is the lowest density level 
among C, M and Y. 
20 By enlarging coefficient K. the glossiness is 

lowered, while the glossiness is raised by reducing 
K. 

As a result, color turbidity due to the BK toner 
in reproducing the color displaying high lightness 

25 and a low saturation can be prevented. 

Specifically, setting was made such that the 
rate of black color generation became 50% when 
the value of Dmin was 255 in the UCR characteris- 
tics shown in Figs. 6 and 7 and a full color copy of 

30 a Macbeth color chart was processed. As a result, 
color deviation AE* = 7.4 was realized in the linear 
UCR shown in Fig. 6. Color deviation AE* = 4.1 
was realized in the non-linear UCR in Fig. 7. As a 
result, the color reproducibility was improved. 

35 Although a quadratic function is employed as a 

function of downwards convex according to this 
embodiment, another function of downwards con- 
vex such as a cubic function and a logarithmic 
function may be employed in place of the quadratic 

40 function. 

Each of the above-described UCR characteris- 
tics is stored in a ROM table so as to be accessed 
by the CPU or another hard circuit. However, an- 
other method may be employed which is arranged 

45 in such a manner that coefficient K is stored in the 
ROM and the UCR characteristics are obtained by 
calculations made by the CPU or the other hard 
circuit. 

Then, the UCR process for each region of the 
50 original image will now be described. 

Fig. 8 is a block diagram which illustrates a 
signal processing operation for forming a digital full 
color image performed by the image forming ap- 
paratus according to the third embodiment of the 
55 present invention. 

Referring to Fig. 8, reference numeral 110 re- 
presents a CCD and 102 represents a shading 
correction circuit for correcting scatter in the R 

7 
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(red), G (green) and B (blue) image brightness 
signals read by the CCD 101 between the light 
receipt cells of the CCD. Reference numeral 103 
represents a LOG conversion circuit for converting 
the RBG brightness signals into C (cyan), M 
(magenta) and Y (yellow) image density signals. 
Reference numeral 104 represents an image sepa- 
ration circuit for selecting an image processing 
series in accordance with a tone image, which has 
been previously designated by a digitizer (area 
designation means) 121. and a region of a line 
image. 

Reference numeral 105 represents a masking 
processing circuit or color-correcting the tone im- 
age signal in accordance with the output char- 
acteristics of the printer. Reference numeral 106 
represents a UCR circuit for generating a BK 
(black) signal from the C, M and Y line image 
signals. Reference numeral 107 represents a mask- 
ing processing circuit for color-correcting the line 
image signal by using a masking coefficient which 
is different from that for use in the masking pro- 
cessing circuit 105. Reference numeral 108 repre- 
sents an LUT for correcting the tone image signal 
and the line image signal in accordance with the 
tone characteristics of the printer. Reference nu- 
meral 109 represents a PWM (Pulse Width Modu- 
lation) circuit for converting the pulse width of the 
signal to correspond to the image density for the 
purpose of obtaining a tone image of an area tone 
type. Reference numeral 120 represents a laser 
driver for driving a laser in response to a pulse 
width signal supplied from the PWM 109 so as to 
form a latent image on the surface of the photosen- 
sitive member. The formed latent image is devel- 
oped by using a toner so that a visible image is 
formed. The CCD 101, the shading correction cir- 
cuit 102, the LOG conversion circuit 103. the PWM 
circuit 109 and the laser driver 120 are the same 
as those according to the structure shown in Fig. 3. 

According to this embodiment, the digitizer for 
use in a conventional copying machine acts to 
designate region A of the original document as a 
tone image region as shown in Fig. 9, while region 
B of the same is designated by a user as the line 
image region for characters or the like. 

Then, the operation will now be described. 
The R, G and B image brightness signals read 
by the CCD 101 are subjected by a process in 
which scatter between the light receiving cells of 
the CCD 101 is corrected by the shading correction 
circuit 102. Then, the RGB brightness signals are 
converted into C, M and Y image density signals 
by the LOG conversion circuit 103. Then, the im- 
age separation circuit 104 selects the image pro- 
cessing series in accordance with the predeter- 
mined tone image and the line image region. 

The region designated as the tone region is 



arranged in such a manner that the rate of black 
color generation is made to be 0%, that is, the 
same is not subjected to the UCR (Under Color 
Removal) but the same is color-corrected by the 
5 masking processing circuit 105. On the other hand, 
the region designated as the line image region is 
arranged in such a manner that the rate of black 
color generation (the quantity of under color re- 
moval) is made to be 100% by the UCR circuit 106 
10 before it is color-corrected by the masking pro- 
cessing circuit 107. 

After the masking process has been complet- 
ed, both of the tone image signal and the line 
image signal are corrected so as to adapt to the 
15 tone characteristics of the printer by the LUT 108. 
Then, the same are converted into the pulse width 
signals which correspond to the image density for 
the purpose of obtaining a tone image in an area 
tone manner by the PWM 109. In accordance with 
20 the pulse width signal thus-obtained, the laser driv- 
er 120 drives the laser source. Laser beams emit- 
ted from the laser source are used to scan the 
surface of the photosensitive drum so that a latent 
image is formed. Then, the latent images are de- 
25 veloped by the corresponding color toners in ac- 
cordance with a conventional electrophotography 
process. The color toner images are transferred to 
the surface of the recording medium in a multiplied 
manner before the transferred images are fixed so 
30 that a full color image is formed. 

As a result of forming the full color image by 
using the above-described toners, the fixing de- 
vices and the image processing means, the tone 
image region A was formed by the cyan, magenta 
35 and yellow toners each having substantially the 
same softening point. Therefore, the glossiness of 
the region A was made to be uniform. On the other 
hand, the line image region B including characters 
was formed by four color toners including the black 
40 toner the softening point of which is higher than the 
color toners by 10* C or more. In particular, the 
glossiness of the black characters are reduced so 
that the characters could be easily read. 

The image in the toner image region may be 
45 subjected to the UCR process in which the rate of 
black color generation is reduced similarly to the 
first embodiment so as to change the glossiness. 

A fifth embodiment of the present invention is 
different from the fourth embodiment in the method 
50 of discriminating the image region. That is, al- 
though the same if discriminated by user according 
to the fourth embodiment, this embodiment is ar- 
ranged in such a manner that the same is discrimi- 
nated automatically. 
55 The character/line images and the tone images 

are separated from one another by comparing the 
pixel patterns. That is, 

(1) The image signal transmitted from the LOG 
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conversion circuit 103 is divided into blocks 
each of which is composed of 4 x 4 pixels. 

(2) The pixels in the block is converted into 
binary values assuming that the average density 
of the image in the block is the binary threshold 
value. 

(3) A comparison is made between the pattern 
of binary data in a plurality of adjacent blocks 
and a pattern previously stored in the ROM 
which easily appears in the character/line image. 
If there is a coincident pattern, a discrimination 
is made that the subject image in a plurality of 
the blocks is a character/line image. If there is 
no coincident pattern, a discrimination is made 
that the subject image is the tone image. The 
above-described discrimination may be made 
by the CPU. An example of the pattern is shown 
in Fig. 10. 

Since the image separation is arranged to be 
automatically discriminated, the labor of a user can 
be reduced. Furthermore, the tone image displayed 
uniform glossiness and the glossiness of the black 
characters could be reduced among the characters 
of the character/line image. As a result, an image 
displaying excellent quality could be obtained. 

Another structure may be employed which is 
arranged in such a manner that the image region 
separation in accordance with the user designation 
according to the fourth embodiment is also em- 
ployed so as to be used when it is manually 
designated although the automatic discrimination is 
usually performed. 

Furthermore, the image separation method is 
not limited to the above-described example and 
another conventional method may be employed. 

Fig. 11 illustrates a sixth embodiment of the 
present invention. 

This embodiment is different from the fourth 
embodiment in the process to be performed after 
the image separation. 

According to this embodiment, the CCD 101 
reads the image at 400 dpi (dot per inch) and the 
resolution of the region, which has been discrimi- 
nate as the tone image, is raised to a high tone of 
200 dpi. The tone image signal in this case is 
transmitted to a laser drive 155 via the masking 
processing circuit 105, the LUT 151 and a PWM 
circuit 153. The LUT 151 is set as designated in 
the tone characteristics shown in Fig. 12 in such a 
manner that the tone image in the tone image 
region becomes a straight line because a relation- 
ship Y = 1 is held. 

On the other hand, the resolution of the region 
which has been discriminated as the line image is 
set to a high resolution of 400 dpi. The line image 
signal is transmitted to the laser driver 155 via the 
UCR 106, the masking processing circuit 107, the 
LUT 152 and the PWM circuit 154. The LUT 152 is 
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set as designated as the tone characteristics shown 
in Fig. 12 in which the line image forms an S- 
curve. 

As described above, the resolution is changed 

5 for the tone image and for the line image and as 
well as the tone characteristics are changed so that 
the tone image displayed a smooth gradation and 
uniform glossiness. On the other hand, the line 
image can be formed while exhibiting an excellent 

10 contrast of the fine portions, high resolution and 
reduced glossiness. Therefore, the overall image 
quality can be significantly improved. 

Also the fourth embodiment may be arranged 
in such a manner that the tone image and the line 

75 image can be automatically discriminated from 
each other similarly to the fifth embodiment. 

Then, a seventh embodiment of the present 
invention will now be described. 

This embodiment is different from the second 

20 embodiment in that the method of controlling the 
rate of black color generation. That is, according to 
this embodiment, an image is divided into, for 
example. 25 regions as shown in Fig. 13 and the 
glossiness of the image in each region is detected' 

25 so that the rate of black color generation suitable- 
for each region is selected. The glossiness of the 
image is detected by using a glossiness measuring 
circuit 191 as shown in Fig. 14. The glossiness 
measuring circuit 191 measures the glossiness of 

30 the image in each region by dividing the image 
signals for one line into regions and by using the^ 
image signal for a predetermined number of lines. 
The UCR circuit 106 determines the rate of black t 
color generation for each region in accordance with 

35 the relationship between the rate of black color 
generation and the glossiness of the output image 
as shown in Fig. 5. According to this embodiment, 
glossiness further like that of the original document 
can be obtained and thereby an image exhibiting 

40 further excellent quality can be obtained. According 
to this embodiment, the glossiness for each region 
may be selected by a user similarly to the fourth 
embodiment. In addition, the region selection can, 
of course, be made variously in place of the above- 

45 described example. 

Then, an embodiment in which the UCR pro- 
cess is changed in accordance with the character- 
istics of the recording medium will now be de- 
scribed. 

50 Fig. 15 illustrates the basic structure of an 

eighth embodiment of the present Invention. Refer- 
ring to Fig. 15, symbol A represents a signal pro- 
cessing means for changing the calculating algo- 
rithm for converting an input image signal into 

55 recording signals of each hue in accordance with 
the designation signal denoting the characteristics 
or kind of the recording medium. 

The signal processing means A varies the for- 

9 
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ming condition of a black recording signal in re- 
sponse to, tor example, a designation signal. The 
above-described designation signal denotes, for ex- 
ample, whether or not the recording medium Is 
transparent so that the signal processing means A 
varies the recording signal forming condition in 
accordance with whether or not the recording me- 
dium is transparent. Another example may be em- 
ployed in which the designation signal designates 
the optical characteristics of the recording medium 
including information about the smoothness of the 
surface of the recording medium. Specifically, the 
above-described designation signal is a detection 
signal of a detection means B which detects the 
characteristics or the kind of the recording medium 
or a signal of an input means C which designates 
and receives the characteristics or the kind of the 
recording medium. 

Fig. 16 illustrates the structure of an image 
processing circuit for converting R (red), G (green) 
and B (blue) signals into C, M, Y and BK recording 
signals, the R (red). G (green) and B (blue) signals 
being image information items about the original 
document read by the image sensor (for example, 
a photoelectrical conversion device such as a CCD 
sensor array) of the reading portion (image reading 
portion) 11 shown in Fig. 2. 

Referring to Fig. 16, R, G and B input image 
signals are converted into Co, Mo and Yo density 
signals by a CMY conversion circuit 131. The den- 
sity signals are supplied to a UCR (Under Color 
Removal) calculator 132 in which the density (the 
output level) of the BK signal is determined In 
accordance with a signal having the lowest density 
level among the Co. Mo and Yo density signals and 
a medium signal PS to be described later. Then, 
output signals Ci . Mi . Yi and BKi from the UCR 
calculator 32 are subjected to a predetermined 
masking process in a masking circuit 133 before a 
pulse width modulation process is performed in a 
PWM (Pulse Width Modulation) circuit 134. An 
output signal from the PWM circuit 34 is supplied 
to an LD driver 135 so that the laser diode (LD) 
136 is driven. 

Fig. 17 illustrates the characteristics of the cal- 
culating algorithm of the UCR calculator 132. That 
is, referring to Fig. 17. curve A shows the char- 
acteristic value which is selected in a case of an 
opaque medium such as ordinary wood free paper. 
The axis of abscissa stands for the level of a signal 
the density level of which is the lowest in a case 
where the density of the cyan, magenta, yellow 
density signals Co. Mo and Yo is expressed by 255 
levels (gradation). The axis of ordinate stands for 
the density level of the BK (black) signal which is 
generated at the above-described case. On the 
other hand, curve B shows the characteristics value 
which is selected when an image is formed on a 



transparent recording medium, for example, a OHP 
sheet. The density level of the signal is lowered in 
comparison to that shown by the curve A. 

Referring to Fig. 2, assumptions are made that 
5 the C, M and Y toners for use in the developing 
device 3 comprise a two-component developer and 
BK toner comprises a single component developer 
composed of a magnetic toner. Therefore, since 
the BK toner has insufficient transparency, the 
10 quantity of the BK toner must be considerably 
reduced in a case where an image is formed on 
the OHP sheet in comparison to a case where an 
image is formed on plain paper. The reason for this 
lies in that the image formed by the BK toner 
75 display a small quantity of transmissive light. 

Therefore, whether or not the recording me- 
dium is detected in accordance with the output 
from an optical sensor immediately after the same 
has been supplied from the paper tray and the 
20 result of the detection is transmitted as medium 
signal PS to the UCR calculator 132. The UCR 
calculator 132 performs the UCR calculation of the 
output characteristics as shown in Fig. 17 in re- 
sponse to the medium signal PS. For example, 
25 data as shown in Fig. 17 is previously stored in an 
internal memory (omitted from illustration) of the 
UCR calculator 132. A black data signal BKi is 
transmitted from the internal memory (look-up 
memory) in response to the medium signal PS and 
30 in accordance with the minimum value of the den- 
sity signals Co, Mo and Yo. As described above, 
since the output characteristics are switched over 
in response to the medium signal PS. a recorded 
image exhibiting excellent quality can always be 
35 obtained even if the kind or the characteristics of 
the recording medium are changed. 

A signal exhibiting excellent quality is also ob- 
tained by arranging the structure in such a manner 
that the UCR calculator 132 shown in Fig. 16 does 
40 not transmit the BK signal in a case where a 
transparent recording medium is used. Another 
structure may be employed which is arranged in 
such a manner that a conventional black character 
extraction circuit (omitted from illustration) is con- 
45 nected between the CMY conversion circuit 131 
and the UCR calculator 132 shown in Fig. 16 and 
the black character extraction circuit recognizes a 
black character region so as to transmit the BK 
signal denoting only the recognized black character 
50 portion. Also in this case, an image exhibiting fur- 
ther high quality can be obtained. 

In a case where the surface smoothness of the 
recording medium is different, the image quality as 
well as becomes different. That is, in a case where 
56 a recording medium having an excellent surface 
smoothness and a high light-reflectance is used, 
light easily penetrates the toner present on the 
recording medium, reflected on the surface of the 

10 
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recording medium and again penetrates the toner. 
Therefore, if the transparency of the toner is low In 
a case where the surface smoothness Is high, the 
output image becomes too dark or the saturation 
deteriorates. 

Accordingly, a structure is employed in which a 
manipulation button (omitted from illustration) for 
selecting and designating the surface smoothness 
of the recording medium is provided on the man- 
ipulating panel (omitted from illustration) of the 
copying machine. In accordance with the desig- 
nated surface smoothness, the characteristics of 
the curve B shown in Fig. 17 are selected by the 
UCR calculator 132 in a case where the recording 
medium has a high surface smoothness so that the 
BK toner displaying insufficient transparency is not 
used as possible. As a result, an image exhibiting 
excellent quality can be formed. 

The present invention can be applied to not 
only the laser beam recording apparatus but also 
to, for example, a thermal transfer recording ap- 
paratus. Fig. 18 illustrates the structure of an es- 
sential portion of a thermal transfer recording ap- 
paratus. A roll paper shape recording medium 151 
is supplied txJtween a thermal head 152 and a 
confronting roll 153 so that a coloring material of a 
color thermal transfer ribbon 154 is transferred to 
the recording medium 151 before it is cut into a 
sheet shape. Also according to this example, the 
BK (black) coloring material has bad transparency. 
Therefore, the atx>ve-described UCR calculation is 
performed by the UCR calculator 132 so that an 
image exhibiting excellent quality is obtained. 

Although the at>ove-described embodiment is 
arranged in such a manner that the calculating 
algorithm for the UCR is changed in a case where 
the transparency of the BK coloring material is 
inferior to that of the other coloring materials, the 
present invention is not limited to this. Another 
structure may be employed in which the calculating 
algorithm for the masking operation is also 
changed in addition to the change of the calculat- 
ing algorithm of the UCR to adapt to the transpar- 
ency of the C. M and Y coloring materials or the 
optical characteristics of the recording medium, 
resulting an improvement in the image quality. 

A similar effect can be obtained by changing 
the scanning density on the calculating algorithm in 
a case of an apparatus in which an optical scan is 
performed by using laser beams. 

Furthermore, the present invention may, of 
course, be adapted not only to the recording ap- 
paratus but also to a display apparatus which uses 
a coloring agent such as the electrophotographic 
display apparatus. 

It is preferable that a structure be employed in 
which a plurality of characteristics corresponding to 
the curve B shown in Fig. 17 are provided so as to 
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be arbitrarily selected through a manipulating but- 
ton. In this case, an image output of a desired color 
by a user can be obtained. 

The recording medium is not limited to the 

5 OHP film but a semitransparent back print film or 
the like may be employed to obtain a similar effect. 

Then, the color development order in each of 
the above-described embodiments will not be de- 
scribed. As described above, the quality of the 

10 image will be deteriorated if the image is formed in 
such a manner that the black toner having low 
glossiness is positioned at the uppermost layer. 
Accordingly, the black toner is arranged to be 
positioned at the lowest layer in order to improve 

75 the quality of the formed image. Then, an embodi- 
ment arranged in this manner will now be de- 
scribed. 

Referring to Fig. 1 , this embodiment is ar- 
ranged in such a manner that an image carrier 

20 1001 serving as an electrophotography photosen- 
sitive drum is held in such a manner than it can be 
rotated in a direction as designated by an arrow. 
The same is uniformly charged by a charger 1002 
before an optical image is irradiated on the pho- 

25 tosensitive drum 1001 by a laser beam exposure 
means 1003 so that an electrostatic latent image is 
formed. 

The exposure means 1003 will be described in 
detail. The exposure means 1003 receives CMYBK 

30 color decomposition density signals, which are the 
output signals from a color image input apparatus 
and a color image processing apparatus (omitted 
from illustration). The CMYBK digital image signals 
are respectively digital/analog converted by a D/A 

35 converter 1101 before the same is voltage/time 
converted by a V/T converter 1102. Then, it is 
supplied to a laser driver 1103. The laser emitting 
time is adjusted in response to the image signal 
and the electrostatic latent images corresponding 

40 to the image signals are formed on the photosen- 
sitive drum 1001 by a laser scanning optical sys- 
tem comprising a collimator lens and a rotational 
polygonal mirror 1104. 

The latent image thus formed is developed and 

45 made to be a visible image by an arbitrary devel- 
oping device, a yellow developing device 1004Y in 
a case shown in Fig. 19, selected from four devel- 
oping devices fastented to a rotational developing 
devices, that is, a yellow developing device 1004Y, 

50 a magenta developing device 1004M, a cyan de- 
veloping device 1004C and a black developing 
device l004Bk. The visible image (toner image) 
thus-developed is, by a transfer charger 1006, 
transferred to recording paper P which is elec- 

55 trostatically absorbed onto a transfer drum 1005. 

On the other hand, the photosensitive drum 
1001 is subjected to a residual toner removal op- 
eration performed by a cleaning means 1010 be- 
ll 
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fore it is subjected to a next image forming pro- 
cess. 

By performing similar operations, toner images 
are formed on the photosensitive drum 1001 so 
that the second, the third and the fourth toner 
images are transferred onto the same recording 
paper P In a layered manner. The recording paper 
P on which the same are formed in the layered 
manner is separated from the transfer drum 1005 
by a separation charger 1007 before it is dis- 
charged outside the apparatus via a fixing device 
(omitted from illustration). 

According to the present invention, the above- 
described color image forming process is sequen- 
tially performed starting from the color which dis- 
plays the lowest surface glossiness when an image 
is formed by the same quantity. That is, assuming 
that the black (Bk). the cyan (C), the magenta (M) 
and yellow (Y) toners have lower glossiness in this 
sequential order, the rotational developing device 
1004 is, as shown in Fig. 19, arranged in such a 
manner that the black developing device 1004Bk, 
the cyan developing device 1004C, the magenta 
developing device 1004M and the yellow develop- 
ing device 1004Y are disposed in a direction of 
rotation. Therefore, forming of the black (Bk) latent 
image is commenced on the photosensitive drum 
1001 before the cyan (C), magenta (M) and yellow 
(Y) latent images are sequentially formed. Also in a 
case of a horizontally moving type developing de- 
vice, the black developing device, the cyan devel- 
oping device, the magenta developing device and 
the yellow developing device are arranged in this 
order. 

It should be noted that a method based on. for 
example, "JIS (Japanese Industrial Standard)- 
Z8741 (60" method)" can be available as a mea- 
surement method of the glossiness. 

Figs. 20A illustrates a state in which images 
(toner images) thus-formed are color-mixed. Fig. 
20B microscopically illustrates the state in which 
the toners are color-mixed when an achromatic 
color (gray) is reproduced. Referring to the draw- 
ings, the achromatic color is reproduced by mixing 
a black toner and a little quantity of CMY toners in 
such a manner that black color is generated and 
the under color is removed by the skeleton black 
method. 

In either of the methods shown in Figs. 20A 
and 20B, the same color is reproduced by mixing 
the cyan (C), the magenta (M), the yellow (Y) and 
the black (Bk) toners. However, in the method 
shown in Fig. 20A. the yellow (Y). the magenta (M), 
the cyan (C) and the black (Bk) toners are layered 
in this sequential order from the lowest layer of the 
drawing sheet. On the other hand, in the method 
shown in Fig. 20B. the black toner (Bk) is placed at 
the lower layer and the other toners are layered on 



it. 

In the above-described case shown in Fig. 20A 
in which the toners are layered, the black (Bk) 
toner is present on the surface of the image be- 

5 cause it is not sufficiently dissolved after the fixing 
process has been completed. Therefore, small un- 
even portions are formed on the surface of the 
image, causing light made incident upon the sur- 
face of the image to be diffused and thereby the 

10 glossiness to be lowered. In the case shown in Fig. 
20B, the black (Bk) toner is disposed in the lower 
layer and the other color toners are layered on it. 
Furthermore, the color toner layers are formed on 
the fixed black toner. Therefore, the surface of the 

15 image can be made to be smooth, causing the 
glossiness of the surface of the fomned image to 
be the same as the glossiness realized by a single 
color toner. 

According to this embodiment, the following 
20 toners are employed: 
Black toner: 

a toner composed of 100 parts by weight of 
main binder of a polyester type the number 
average molecular weight of which is about 
25 10000. 5 parts by weight of carbon black. 4 
parts by weight of charge controller 
(hereinafter called a "CA agent") and an ad- 
ditive. 

Yellow toner: 

30 a toner composed of 100 parts by weight of 
main binder of a polyester type the number 
average molecular weight of which is about 
3500, 5 parts by weight of C.I. pigment yellow 
17, 4 parts by weight of the CA agent and an 

35 additive 

Magenta toner: 

a toner composed of 100 parts by weight of 
main binder of a polyester type the number 
average molecular weight of which is about 
40 3500, 4 parts by weight of C.l. Melvent red 49, 
0.7 parts by weight of dyestuff C.l. pigment red 
122, 4 parts by weight of the CA agent and an 
additive 
Cyan toner: 

45 a toner composed of 100 parts by weight of 
main binder of a polyester type the number 
average molecular weight of which is about 
3500, 5 parts by weight of phthalocyanine pig- 
ment, 4 parts by weight of the CA agent and an 
50 additive 

The image forming test was performed by us- 
ing a developer prepared by mixing the above- 
described four kinds of the toners with magnetic 
carrier particles. 
55 Fig. 21 illustrates a color image forming ap- 

paratus arranged in accordance with a plural drum 
system according to another embodiment of the 
present invention. 
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According to this embodiment, photosensitive 
drums 2001 (2001 BK, 2001 C, 2001 M and 2001 Y) 
comprising image carriers are disposed to the cor- 
responding color image forming processes. Simi- 
larly to the above-described embodiments, char- 
gers 2002 (2002BK, 2002C, 2002M and 2002Y), 
laser beam exposure means 2003 (2003BK, 2003C, 
2003M and 2003Y) and developing devices 2004 
(2004BK, 2004C, 2004M and 2004Y) are disposed 
around the photosensitive drum 2001 so that color 
images are formed. The color images formed on 
the photosensitive drums 2001 BK, 2001 C, 2001 M 
and 2001 Y are transferred to recording paper P 
which is conveyed by a transfer belt 2005 before 
they are fixed by a fixing device 2011 and then the 
recording paper P is discharged outside from the 
apparatus. On the other hand, the residual toners 
on the photosensitive drums 2001 (2001 B, 2001 C, 
2001 M and 2001 Y) are removed by cleaning 
means 2010 (201 OBK. 201 OC, 201 OM and 201 OY). 

As described above, according to the present 
invention, the image forming is commenced from 
the black (BK) toner having the lowest glossiness 
before the cyan (C), the magenta (M) and the 
yellow (Y) toner images are sequentially formed. As 
a result, a similar effect to that obtainable from the 
above-described embodiment can be obtained. 

Although each of the above-described embodi- 
ments is arranged In such a manner that the non- 
magnetic toner is used, a magnetic toner contain- 
ing a magnetic material such as magnetite in its 
toner binder may be used. 

Since magnetite is an insoluble material, a high 
melting point is usually displayed by the magnetic 
toner containing it. Furthermore, magnetite powder 
forms fine uneven portions on the fixed image, the 
glossiness of the surface of the formed image is 
significantly reduced because incidental light is 
easily diffused and reflected. Therefore, a further 
significant effect can be obtained in a case where 
the present invention is adapted to the magnetic 
toner. 

According to this embodiment, an image exhib- 
iting excellent quality can be formed by the jump- 
ing development method which uses a single mag- 
netic component while using a toner composed of 
100 parts by weight of main binder of a polyester 
type the number average molecular weight of 
which is about 3500, 60 parts by weight of mag- 
netite, 2 parts by weight of the CA agent and an 
additive. 

Although the invention has been described in 
its preferred form with a certain degree of particu- 
larly, it is understood that the present disclosure of 
the preferred form has t^een changed in the details 
of construction and the combination and arrange- 
ment of parts may be resorted to without departing 
from the spirit and the scope of the invention as 
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hereinafter claimed. 

A color image forming apparatus comprising: 
an input device for inputting image signals denot- 
ing a plurality of color components; an under color 

5 processing device for processing the under colors 
of the image signals denoting a plurality of the 
color components supplied by the input device; an 
image forming device for forming images in re- 
sponse to the image signals denoting a plurality of 

10 the color components, which have been processed 
by the under color processing device, and image 
signals denoting the under colors by using coloring 
agents which correspond to a plurality of the color 
components and the under colors, the coloring 

75 agents, which correspond to the under colors, hav- 
ing glossiness lower than that of the coloring 
agents which correspond to a plurality of the color 
components; and a control device for controlling 
the glossiness of the image formed by the image 

20 forming device by controlling the quantity of pro- 
cess of the under colors processed by the under 
color processing device. 

Claims 

25 

1. A color image processing apparatus compris- 
ing: 

input means for inputting a plurality of 
color component signals; 

30 under color processing means for process- 

ing an under color of each of a plurality of said 
color component signals supplied by said input 
means; and 

control means for changing the glossiness 

35 of an output image by controlling the quantity 

of said under color process performed by said 
under color processing means. 

2. A color image processing apparatus according 
40 to Claim 1, wherein said under color process- 
ing means processes said under color in ac- 
cordance with the density of each of a plurality 
of said color component signals. 

45 3. A color image processing apparatus according 
to Claim 2, wherein said under color process- 
ing means substitutes a portion of a plurality of 
said color component signals by another color 
component signal. 

50 

4. A color image forming apparatus comprising: 

input means for inputting image signals 
denoting a plurality of color components; 

under color processing means for process- 
55 ing the under colors of said image signals 

denoting a plurality of said color components 
supplied by said input means; 

image forming means for forming images 
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in response to said Image signals denoting a 
plurality of said color components, which have 
been processed by said under color process- 
ing means, and image signals denoting said 
under colors by using coloring agents which 
correspond to a plurality of said color compo- 
nents and said under colors, said coloring 
agents, which correspond to said under colors, 
having glossiness lower than that of said color- 
ing agents which correspond to a plurality of 
said color components; and 

control means for controlling the gloss- 
iness of said image formed by said image 
forming means by controlling the quantity of 
process of said under colors processed by 
said under color processing means. 

5. A color image forming apparatus comprising: 

input means for inputting image signals 
denoting magenta, cyan and yellow color com- 
ponents; 

a processing circuit for extracting an im- 
age signal, which denotes a black color com- 
ponent, from said image signals denoting said 
magenta, cyan and yellow color components 
supplied by said input means to output it and 
as well as transmitting image signals denoting 
said magenta, cyan and yellow color compo- 
nents after said image signal denoting said 
black color component has been extracted; 

a plurality of developing devices respec- 
tively having magenta, cyan, yellow and black 
coloring agents, said black coloring agent hav- 
ing the glassiness which is lower than that of 
each of said magenta, cyan, yellow coloring 
agents; 

image forming means for forming color 
images by means of a plurality of said devel- 
oping devices in accordance with said image 
signals respectively denoting said magenta, 
cyan, yellow and black color components 
transmitted from said processing circuit; and 

control means for changing the glossiness 
of a color image formed by said image forming 
means by controlling the density of said image 
signal denoting said black color component 
extracted by said processing means. 

6. A color image forming apparatus according to 
Claim 5, wherein said magenta, cyan and yel- 
low coloring agents are toners each having a 
melting point which is lower than that of said 
black coloring agent. 



a An Image forming apparatus comprising: 

a first developing device Including a first 
developer; 

a second developer including a second 
5 developer the glossiness of which is lower than 

that of said first developer; 

input means for inputting an image signal; 
image forming means for forming images 
by using said first and second developing de- 
10 vices in response to said image signal sup- 

plied by said input means; and 

control means for changing the glossiness 
of said image formed by said Image forming 
means by controlling the quantity of said sec- 
75 ond developer to be used. 

9. A color image forming apparatus comprising: 

output means for transmitting image sig- 
nals respectively denoting a plurality of color 
20 components; 

a plurality of coloring agents con-espond- 
ing to a plurality of said color components, at 
least one of a plurality of said coloring agents 
having the glossiness which is lower than that 
25 of each of the other coloring agents; and 

image forming means for forming a color 
image by sequentially stacking a plurality of 
said coloring agents in response to said image 
signals respectively denoting a plurality of said 
30 color components transmitted from said output 

means, wherein 

said image forming means stacks a plural- 
ity of said coloring agents in such a manner 
that a coloring agent having lower glossiness is 
35 placed at any of the layers except for the 

uppermost layer. 

10. A color image forming apparatus comprising: 

output means for transmitting image sig- 
nals respectively denoting magenta, cyan, yel- 
low and black color components; 

a plurality of developing devices respec- 
tively including magenta, cyan, yellow and 
black toners, said black toner having the gloss- 
iness which is lower than that of each of the 
other toners; and 

image forming means for forming a color 
image by sequentially stacking said toners on 
the same recording medium in response to 
said image signals denoting said color compo- 
nents transmitted from said output means, 
wherein said image forming means transfers 
said black toner to said recording medium. 

11. A color image forming apparatus according to 
Claim 10, wherein said black toner is a mag- 
netic toner. 



7. A color image forming apparatus according to 55 
Claim 5, wherein said black coloring agent is a 
magnetic toner. 
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12. A color image forming apparatus according to 
Claim 10, wherein a plurality of said develop- 
ing devices are arranged in a line in such a 
manner that said developing device including 
said black toner is disposed at a terminative 5 
position. 

13. A color image forming apparatus comprising 
according to Claim 12, wherein a plurality of 

said developing devices are arranged in the io 
order of black, magenta, cyan and yellow. 

14. A color image forming apparatus according to 
Claim 10, wherein a plurality of said develop- 
ing devices are integrally rotatably disposed in 75 
such a manner that black, magenta, cyan and 
yellow developing devices are arranged in this 
order when viewed in the rotational direction. 

15. A color image forming apparatus according to 20 
Claim 10 further comprising a plurality of pho- 
tosensitive members which correspond to a 
plurality of said developing devices in such a 
manner that a photosensitive member which 
corresponds to said developing device includ- 25 
ing said black toner is disposed at the upper- 
most stream position when viewed in a direc- 
tion in which said recording medium is con- 
veyed. 

30 
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® A color image forming apparatus comprising: 
an input device (21) for inputting image signals de- 
noting a plurality of color components; an under 
color processing device (24) for processing the un- 
der colors of the image signals denoting a plurality 
of the color components supplied by the input de- 
vice; an image forming device (28) for forming im- 
ages in response to the image signals denoting a 
plurality of the color components, which have been 
processed by the under color processing device, 
and image signals denoting the under colors by 



using coloring agents which correspond to a plurality 
of the color components and the under colors, the 
coloring agents, which correspond to the under col- 
ors, having glossiness lower than that of the coloring 
agents which correspond to a plurality of the color 
components; and a control device for controlling the 
glossiness of the image formed by the image for- 
ming device by controlling the quantity of process of 
the under colors processed by the under color pro- 
cessing device. 
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